METADATA AND NUMERICAL DATA CAPTURE:

Liquid-Liquid Equilibrium
TEMPERATURES (2-components)

@uided Data
Capture (GDC)

This tutorial describes

METADATA AND NUMERICAL DATA CAPTURE:
LLE TEMPERATURES

for 2 components
with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used in this example is from:

802 J. Chem. Eng Data 1999, 44, 892—-805

Thermodynamic Properties of NV-Alkoxyethanols + Organic Solvent

Mixtures. X. Liquid—Liquid Equilibria of Systems Containing
2 Methoxyethanol, 2-(2-Methoxyethoxy)ethanol or
2-(2-Ethoxyethoxy)ethanol, and Selected Alkanes

Francisco Javier Carmona, Juan Antonio Gonzalez,* Isaias Garcia de la Fuente, and
José Carlos Cobos

Departamento de Termodinamica y Fisica Aplicada, Universidad de Valladolid, 47071 Valladolid, Spain

Liguid—liquid equilibria (LLE) data are reported for 2-methooyvethanol + heptane, + methyleyclohexane,
or + 2.2 4-trimethylpentane and for 2-(2-methoxyethoxylethanol + 2.2 4-trimethylpentane and 2-(2
ethoxyethoxy)ethanol + methyloyclohexane mixtures between 281.8 K and the upper critical solution
temperatures (UCSTs). The coexistence curves were determined visually. They have a rather horizontal
top and are skewed to the region of higher mole fractions of the alkoxyethanal, x,, for systems with
2-methoxyethanol, and to the region of lower x values for the mixtures including the other two
hydroxyethers. The (x, T) data were fitted to the equation T = 7. + &y — »|™ where ¥y = oax/{] + xln
= 11} nml_'i =axdl + xde — 1)) T and x. are the coordinates of the critical points fitted together
with & m, and @. Results are Iml']v[ly discussed on the basis of the existence of inter- and intramolecular
H-bonds as well as of dipole interactions, which ocour in solutions containing hydroxyethers.




Experimental method information:

The coexistence curves of the binary mixtures were
determined visually (Loven and Rice, 1963; Young, 1969;
snyder and Eckert, 1973). The samples in the sealed Pyrex
tubes were placed in a thermostat bath a few hundreths
of a degree above the expected temperature, and the
appearance of a second phase upon slow cooling (4 K h')
was noted. The separation temperatures were reproducible
to £0.02 K for temperatures near the upper critical solution
temperature. The precision of the equilibrum composition
15 expected to be better than 0.0005 mole fraction.




Liquid-Liquid Equilibrium temperatures (2 components)

for 2-methoxyethanol (1) + heptane (2)

Table 2. Experimental Liguid—Liguid Equilibrium

Temperatures for the 2-Methoxyvethanol (1) + Heptane

(2) Mixture

x| I x| TR

015933 J08.57 05327 a18.72
0.2]133 21029 0.5513 318.74
0.2207 A11.406 05747 218,80
0.2411 J12.45 06012 318.73
02602 413.55 0.GOLE 318,80
0.E8Th 41531 06232 A18.67
0.3058 315.99 0.G447 318.55
0.3113 316.41 0.GGGS 318,23
0.3327 317.02 0.GRTS 318.04
0.3500G A17.6G7 0. GROG A18.90
03773 J18.53 0. 70092 A1B.3T
04129 218.07 0. 7332 1747
0.4140 218.08 0.7540 316,45
04323 218,33 0.7764 314806
0. 458G 318.59 0. 7864 314.03
0.4855 318.69 0.8074 alL71
0.5058 318,82 0.8400 306.71
0.5077 218.74

This data
set is
considered
here.

-




. Guided Data Capture - Thermophysical and Thermochemical Data
File Edit Tools Help

Reference Compound Sanmple e Properky [ata Tables

[=J- 1393 car gon O
EI 2-methoxpethanal
- - Sample 1 [cm;my;99.92m%,glc]
El hfaptane

2. CLICK Property

1. SELECT the mixture for
which the data are to be
captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




. Property and experimental method for 2-methoxyethanol + heptane + - |I:I|i|

Property group: | ppaze transition properties

Property: Solid-liquid equilibrium temperature d

ELECT the Property Group
i Phase transition properties from
the menu. Here, the transition is

| between 1 and 2 liquid phases.

Unitg: IK

tethod of meazurement: V

Expenmental purpozgl

2. SELECT the Propertyii Liquid-liquid
equilibrium temperature from the menu.

3. SELECT the Units; K here.

Comment
[optiarnal]

] Cancel




. Property and experimental method for 2-methoxyethanol + heptane + -] =]

Help

roped 1. SELECT Method of Measurement from the list.
repety NOTIEE2 Other is a valid selection and should include a brief
i | description in the Comment field, as shown below.

Method of meazurement: e [ -

Experimental purpose: | princinal objective of the work b

/.j

2. SELECT the Experimental Purpose
from the list provided.

Comment
[ophional)

3. CLICK OK g




SELECTION of # of Phases in Equilibrium and # of Constraints

m. Solid-liquid equilibrium temperature (K} as function of 1 variable(s}

Mixture: 2-methoxpethanol + heptane
Phazes in equilibrivim: Constraints: |4 - ndependent vanables: |1
Phasze of the %}. Value(z) ||

Enter the # of Phases in Enter the # of Constraints.
equilibrium.

There is 1 constraint

There are 2 phases (liquids) (pressure) in the example.

in equilibrium.




iw,. Solid-liguid equilibrium temperature (K) as function of 1 variable(s)

Mistures | 2 ethospethanal + heptane

Phaszes in equilibrium: |2 vI Constraints: |-| ...I Independent wanahbles: |-|

Phaze of the Property W alue(z] || (O 4

Multiple Samples for a given component can
be accommodated, but this is rarely needed.

— Definition of Measurement R esultz [Abzolute ve Relative]

| ~

— D ata prezentation

IE:-:perimental values - |

Comments [0 ptional): |

Property and method Mumerical D ata I Cancel




wi. Solid-liquid equilibrium temperature (K} as function of 1 variable(s)

M 1k Lire:

2-methoxpethanol + heptane

Phases in equilibrium: IE v|  Constraints: |-| |

|ndependent wanables: |1 Property zet # |1

FPhaze of the Property Walue(s) ILiquid misture 1

piEE=

Liquid rni=ture 2

Constrant 1 [Fixed walue of|

af

— |hdependent warable 1

af

2. SELECT Liquid Mixture 2
for Phase 2

1) SELECT Liquid Mixture | —
I from the list provided for
the Phase of the -
Property Value




Specification of constraints, constraint values, and constraint units

inture: 2-methozyethanal + heptane

Phazes in equilibrium: |2 vI Conztraints: |-| vI Independent wariables: |-| Property et # |-| Sample # 4

Frecizion of the Property % alue(s)

ID-D2 K o=

Phasze of the Property ¥ alue(s] ILiquil:I misture 1

Phaze 2
ILiquid mixture 2

Conztraint 1 [Fixed value of)

Walue: |-||:|-|_3 Llnits:lkpa j Ircertainty: I— r =

I Pressure

|ndependent wariable 1

UnitS:IDimensiDnless j Uncertainty: I':'-':'E":'5 =

j )

2. TYPE the constraint

. Constraint(s) (if required) ;’E;J;z(;)lj(if_:eq?im(l? A
and the Independent . LIS |
Variable(s) (x, here) from Varlable(s). and Constraint(s).

— Include estimated -

the list ided.
& MU [PIROVIE Uncertainties, if known.

IMu:ule fraction of 2-methoxpethanol

— Deéfinition of Measurement Rezultz [Abzolute

I Direct value

4 1. SELECT the




Measurement definition and Data presentation

bituure: 2-methoxyethanal + heptane

Phazes in equilibrium: Iﬂ Conztraints: m |ndependent variable compared With Relative Value)
from the list defining the c
Measurement Results

Phaze of the Property Walue(s] |Liquid riisture 1

—Phase 2
ILiquid risture 2

. Edit: Liquid-liquid equilibrium temperature (K} as function of 1 variable( 1 . SELE C T Direct Value (as

— Congztraint 1 [Fixed value of]

IF'fessure

j u:ufll_iquid mirture 1 j Walue: |-||:|1_3 U”itS:IkF‘a j I ncertainty: I— =

— Independent variable 1

IMD|E fraction of 2-methoxyethanol

j of I Liquid mizture 1 j

Urits: | bimersionless [ Llisailsi [nooos | I %

Definition of Meazurement Results [Abzolute v Relative]

IDireu:t walue -
[ ata presentation f
IE:-:perimentaI values j

2. SELECT the appropriate
Data presentation
method. Experimental
values here.

Commentz [Optional]: ||

Property and method | / | Mumerizal Data I Cancel |

3. CLICK Numerical Data




im. Solid-liquid equilibrium temperature (K} as function of 1 ¥ariable(s}
File Edit action Help

TYPE, or much preferably,
PASTE the variable and
property values into the table.

War 1 | Property |

Table 2. Experimental Liguid—Liquid Equilibrium
Temperatures for the 2-Methoxyvethanol (1) +~ Heptane
(2) Mixture

x| T X K
0.1933

0.2133 310,29 05513 ala.74
0.2207 al1.26 0.5747 a19.80
0.2411 31225 06012 31973
0.2602 313.55 06022 319.80
0.2875 315.31 0.6232 319,67
0.3058 215.959 0.6447 319.55
02113 31641 0.6GGS 319,23
0.3327 31702 0.GR75 319.04
0.3506 31767 0.6A96 a18.90
03773 318.53 070492 31837
04129 219.07 0.7332 317.47
0.4140 319.08 0.7540 alG.45
04323 219.33 0.7764 al4.86
0.4G86 319.59 0.7364 al4.03
Clear the T able 04855 219,69 08074 A11.71 Cancel
0.5058 319,82 0.8400 306,71

0.5077 319.74




im. Solid-liquid equilibrium temperature (K} as function of 1 variable{s} : - |EI|E|
File Edit Action Help
ar 1 | Property |
1 0.1933 30857
2 0.2133 1029
3 0.2207 31.26
4 02411 N2
g 0.2602 313.55 Table 2. Experimental Liguid-Liguid Equilibrium
: 02875 31541 Temperatures for the 2-Methoxyvethanol (1) + Heplane
7 0.2058 315,99 (2) Mixture
g 0.3113 JEHN — -
3 03327 702 x| 1K ) K
10 03505 N7 ET 01933 20857 05327 ala.y:
11 03773 31353 02133 a10.29 05513 ala.yv4
12 04129 39.07 02207 211.26 Q5747 A19.80
13 0.4140 319.08 02411 a12.25 06012 1073
14 0.4323 319.33 0. 2602 213.55 0.6022 219,80
15 04636 313955 02875 215.31 06232 A19.67
16 0. 4955 21969 (0.3058 215.98 0.G447 A19.55
17 05058 21982 03113 216.41 0.GGER 1923
5 BT 03327 217.02 0.6875 310,04
— T 0.3506 317.67 0. 6296 318.00
20 T T 04129 31007 07332 317 47
21 05747 31980 - : - :
= e 1973 0.4140 A19.08 0.7540 Al6.45
= e T 0.4323 31033 0.7764 314,86
=4 D-EEEE 1 El.E? 0. 4G86 a19.59 07865 al4.0%
oF I:I.E44? a1 9'55 04855 210,68 08074 al11.71 ﬂ
: : 0.5058 210.82 0.8400 A06.71
Clear the T able | 0.5077 319.74 |

NOTE: Simple CUT/PASTE procedures can be used within the table to
convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




ini. Solid-liquid equilibrium temperature (K} as function of 1 variable(s) i : _' - |EI|£|
File Edit Action Help

War 1 | Property | °
1 01933 308,57
2 1. CLICK View plot to see
3 0.2207 311.26
4 0.2411 225
: a plot and check for
53 0.2875 383
7 0.3053 315.99 °
; typographical errors.
9 0.3327 702
10 0.3508 31767
11 03773 31853
12 0.4129 313.07
13 0.4140 319.08
14 0.4323 313.33
15 0.4586 319,59
16 0.4955 31969
17 0.5058 313.82
18 0.5077 31974
123 32;2; glg;i i, Solid-liquid equilibrium temperature as function of Mole fraction of Z-methoxy _|I:I|5|
21 05747 31980 Tools Help
22 0.E012 3973
23 0.E022 319.80 N9
24 06232 31367
25 0.E447 31955

Clear the Table

Wiew plot

Click OK,
when done.




i, Solid-liquid equilibrium temperature (K} as function of 1 variable{s}

File Edit Acktion Help

Yar 1 [Property |
1 01933 20857
2 0.2133 210.29
3 0.2207 211.26
4 0.2411 312,25
5 0.2602 213.55
E 0.2875 215.31
I 0.3058 215.99
g 0.3113 J1E.41
5 0.3327 217.02
10 0. 3508 767
11 0.3773 218.53
12 0.4129 219.07
13 0.4140 219.08
14 0.4323 319.33
15 0.4686 219.59
16 0.4955 J19.69
17 0.5058 19.82
18 0.5077 219.74
19 0.5327 J13.72
20 0.5513 319.74
21 0.5747 213.20
=2 0.60m2 319.73
23 0.6022 319.80
24 06232 J19.67
25 0.6447 219.55

Clear the Table

CLICK Accept,
when done.

Wiew plok




m. Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

Reference Cn:umpcuundl coreciel it | fecctinel

NOTE: The new data set now
appears in the tree under the
appropriate mixture.

[=]- 1599 car gaon O
= 2-methoxpethancl

El heptane
- Sample 1 [crcmy:99. 800, glc)

NOTE: DOUBLE CLICKING on the data set
allows editing of all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




